From 1979 to 1983, the deermice Peromyscus truei, Peromyscus maniculatus, Peromyscus leucopus, and Peromyscus eremicus were collected from various localities in Sonora and Baja California, Mexico, southern California, Arizona, and New Mexico, and examined for the presence of coccidian oocysts in their feces. Five Eimeria spp. were found infecting these hosts, 4 of which have been previously described, and 1 that is described here as new. We also include data on prepatent and patent periods for 4 Eimeria spp. infecting Peromyscus hosts. Because detailed information on oocyst structure and/or photomicrographs are lacking for previously described Peromyscus eimerians, redescriptions and photomicrographs of the oocysts are also provided.
MATERIALS AND METHODS
Hosts were live-trapped and either taken to the laboratory for later inoculation experiments or killed within a few hours after capture. When killed, the abdominal cavity was opened, the colon and cecum were Prepatent and patent periods were determined for the Eimeria spp. through laboratory inoculation experiments. Before inoculation, Peromyscus spp. were suspended in wire cages over pans of K2Cr207 so their feces could be collected and examined several times for oocysts. If negative, hosts were ether-anesthetized and inoculated by gavage with sporulated oocysts of the appropriate Eimeria spp. isolated from field samples. Infected mice were kept in hanging cages and given food and water ad lib. Feces were collected daily at about the same hour and examined for the presence of unsporulated oocysts. Once patency started, fecal suspensions containing oocysts were homogenized, strained through 40-, and 60-mesh wire screens, and placed in a closed glass container at RT through which 604 forced air was bubbled gently to agitate and aerate the oocysts.
RESULTS
Peromyscus and Eimeria spp., along with collection localities, are presented in Table I Eimeria arizonensis Levine, Ivens, and Kruidenier, 1957, oocysts were found in the feces of infected P. eremicus, P. maniculatus, and P. truei. These oocysts were similar in size and general characteristics to the original description and drawings of E. arizonensis but a few differences did exist. Data presented here will be a redescription of E. arizonensis from P. truei and P. maniculatus, and a description from a new host, P. eremicus. Oocysts from these 3 hosts are qualitatively similar but do vary slightly in sporocyst length and width (Table II) . Levine and Ivens (1960, 1963 ) also recognized slight morphological differences in E. arizonensis oocysts from P. truei, P. maniculatus, and P. leucopus, but did not consider them sufficient to warrant elevation of each form to specific status. Because no cross-transmission experiments were done with E. arizonensis from Peromyscus spp., we also consider the various morphological forms to represent a single species that exhibits slight morphological variation in oocysts isolated from different hosts. Patent period: Six to 11 days in P. eremicus, 9 to 11 days in P. maniculatus, 9 to 11 days in P. truei (all experimental). Hosts: Peromyscus leucopus tornillo Meams, and P. truei truei (Shufeldt).
Locality: See Table I . Prevalence: In 4 of 4 (100%) infected P. leucopus, and 19 of 50 (38%) infected P. truei.
Site of infection: Unknown, oocysts recovered from intestinal contents.
Prepatent period: Six to 9 DAI in P. leucopus, 6 to 9 DAI in P. truei (both experimental).
Patent period: Nineteen to 40+ days in P. leucopus, 14 to 40+ days in P. truei (both experimental).
Comments: This species was originally described from Peromyscus boylii from Chihuahua, Mexico (Ivens et al., 1959) . Although oocysts collected from P. leucopus were slightly smaller than those collected from P. truei (P < 0.05, Duncan's Multiple Range Test), oocysts from both hosts overlapped in measurements and were identical in qualitative traits. For these reasons, and because no cross-transmission experiments were performed, we consider the 2 forms to represent a single species. Locality: See Table I . Prevalence: In 2 of 34 (6%) infected P. maniculatus. Etymology: The specific name is derived from the teardrop-shaped sporocysts of this species.
Prepatent and patent periods
Prepatent and patent periods for E. arizonensis and E. peromysci were discrete and predictable following inoculation of hosts with sporulated oocysts. Prepatent and patent periods of E. langebarteli and E. lachrymalis were less predictable. Furthermore, small numbers of unsporulated oocysts were observed in the feces of experimentally inoculated individuals from all 3 host species for more than 40-50 days after the initiation of patency (see above). Fecal examinations ceased at this time, so the exact length of patent periods for these Eimeria were not established.
Peculiarities were seen in the temporal appearance of E. lachrymalis oocysts in the feces of P. eremicus. Initially, 7 uninfected P. eremicus were inoculated with field isolates of E. lachrymalis, prepatent and patent periods were recorded, and hosts were returned to individual cages after oocyst yield slowed or ceased. On 3 subsequent occasions (2 and 5 mo apart), the same mice were inoculated with sporulated E. arizonensis oocysts isolated from P. eremicus. Before inoculation, the mice were examined for the presence of oocysts in their feces and found to be negative. Unsporulated oocysts of E. arizonensis appeared in the feces of experimentally infected P. eremicus between 4 and 6 DAI as expected. Additionally, low numbers of unsporulated E. lachrymalis oocysts were found in the feces of several individual mice during the course of infection. In the first inoculation experiment, 2 of 4 P. eremicus shed unsporulated E. lachrymalis oocysts after inoculation with E. arizonensis (1 to 11 DAI), during the second experiment, 3 of 7 shed unsporulated E. lachrymalis oocysts (3 to 8 DAI), and during the third experiment, 3 of 3 shed unsporulated E. lachrymalis oocysts (8 + DAI). Although present in the feces, unsporulated E. lachrymalis oocysts never occurred in large numbers.
DISCUSSION
The genus Peromyscus is a diverse assemblage of rodents containing approximately 59 distinct species (Hall, 1981) . Despite their widespread North American distribution, ecological diversity (Baker, 1968) , relative ease in trapping and in laboratory maintenance, little attention has been given them in surveys for Coccidia. The literature reports only 5 Peromyscus spp. (8.5%) examined for Eimeria, from which 9 Eimeria have been described (Table I) . Given the relatively high natural infection rate of Peromyscus populations with Eimeria (e.g., 54%, this study; 17-72%, von Zellen, 1961), the potential for discovery of additional Eimeria spp. as more Peromyscus spp. are examined appears substantial.
Of the 106 mice found positive for Eimeria in this study, only 9 (8.5%) had 2 Eimeria spp. simultaneously as indicated by oocysts in the feces. The majority were infected with a single eimerian at the time of examination. Even within a single Peromyscus population where more than 1 Eimeria sp. is present, the incidence of multispecies infection remains low (0-33%) ( Table  I) Doran, 1953 ) is a subject for future investigation.
Originally described from Arizona P. truei, E. arizonensis (or a very similar taxon) was later described from P. maniculatus and P. leucopus from Illinois (Levine and Ivens, 1960 Ivens, , 1963 . Oocysts described from Peromyscus in this study are very similar to the original description except for the following: (1) the oocyst wall is composed of at least 2 layers, an inner smooth one and an outer rough one, (2) the texture of the outer wall varies from smooth (rare) to rough (common), and (3) no "membrane lining the oocyst" (Levine et al., 1957) was observed. This 'membrane' mentioned in the original description was never shown in a diagram or photograph of the oocysts, and although Levine and Ivens (1960) crushed oocysts from P. maniculatus and P. leucopus, 2 oocyst walls were never observed. Our experience with this eimerian is that crushing oocysts does not always separate the walls. Only rarely are the 2 walls distinctly visible. Variation in outer wall texture has been shown to be typical of intraspecific variation in certain Eimeria (e.g., Christensen and Porter, 1939) and may be the case for this taxon as well.
Oocysts of E. arizonensis are very similar in morphology to those described and illustrated for Eimeria baiomysis Levine, Ivens, and Kruidenier, 1958. This eimerian was originally described from a single Baiomys taylori, a cricetine rodent considered a close relative of Peromyscus (Hooper and Musser, 1964; Yates et al., 1979) . In the original description of E. baiomysis, Levine et al. (1958) state that the oocyst of this eimerian "differs from ... E. arizonensis in having a rough, pitted wall." In a subsequent survey, Levine and Ivens (1960) acknowledged the 'moderately pitted' nature of the wall in some E. arizonensis from P. maniculatus and P. leucopus. Thus, the descriptions and illustrations of these 2 species appear synonymous. The validity of E. baiomysis as a species distinct from E. arizonensis should be examined more closely.
The morphology of a parasite and/or its development has been shown to vary according to the host species in which it develops (see Dogiel, 1966) . A similar phenomenon may be responsible for the sporocyst size differences observed in E. arizonensis oocysts isolated from different host species and the oocyst size differences observed between E. langebarteli isolated from P. truei and P. leucopus. In light of classical coccidian taxonomic practices, size differences observed between E. langebarteli oocysts from 2 different hosts may be sufficient to warrant specific status for the 2 eimerian forms. The size differences, however, may be a manifestation of their development in 2 distinctly different host species. Future systematic work with structurally similar eimerian taxa from different hosts should address whether the variation observed reflects interspecific genetic differences between the parasites, intraspecific geographic variation, or variation manifested through multiple host species occupation. Only through detailed cross-transmission studies can these questions be addressed with rigor. Such tests, coupled with statistical analysis of oocyst morphology, electrophoretic analysis (Jeffers and Shirley, 1982) , and ultrastructural analysis should provide sufficient data bases from which improved systematic conclusions can be drawn.
Prepatent and patent period observations
The extended patencies of E. langebarteli and E. lachrymalis are unusual for eimeriid taxa, but not unique. For example, Isospora serini may shed oocysts in the feces of the canary host for months after reaching patency (Box, 1977) . The chronic nature of oocyst yield in this species has been attributed to its utilization of macrophages as host cells for asexual development rather than shorter-lived enterocytes (Box, 1981) Reactivation of latent E. lachrymalis infection after inoculation of P. eremicus with E. arizonensis is also an unusual phenomenon for Eimeria. Similar behavior has been noted in Eimeria ellipsoidalis infecting cattle. Calves previously recovered from E. ellipsoidalis infection inoculated with sporulated E. bovis oocysts will reshed E. ellipsoidalis oocysts at approximately 11 DAI, followed by E. bovis oocysts at about 19 DAI (Speer, pers. comm.). These observations suggest that E. lachrymalis and E. ellipsoidalis may have the ability to exist as cryptic asexual stages within their hosts, possibly within non-enterocytic tissues of the gut or associated organs. Infection with a second species may somehow release or modify the host's immunosuppressant ability allowing for continued development of cryptic asexual stages into functional gametocytes. Evidence for host immunity or multi-species infections influencing production and/or activation of cryptic asexual stages in the host has been found in feline toxoplasmosis and chicken coccidiosis (Dubey and Frenkel, 1974; Dubey, 1976 Dubey, , 1978 Long and Millard, 1976) .
Reshedding of E. lachrymalis oocysts from chronically infected P. eremicus inoculated with E. arizonensis occurs sooner than expected given 'normal' patency for E. lachrymalis (1 to 8 DAI with E. arizonensis). This suggests that occult meronts rather than sporozoites are present because activated sporozoites would be expected to manifest a longer prepatent period (7 to 10 DAI).
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